(5R)-5-hydroxytriptolide ameliorates liver lipid accumulation by suppressing lipid synthesis and promoting lipid oxidation in mice.
(5R)-5-hydroxytriptolide (LLDT-8) is a triptolide analog with excellent capability against cancers, cerebral ischemic injury and rheumatoid arthritis. Here, we discovered its hepatoprotective effects in a mouse model of non-alcoholic fatty liver disease (NAFLD) by ameliorating liver lipid accumulation. Male C57BL/6J mice were fed with a high-fat/high-fructose (HFHFr) diet for 29 weeks to induce the pathological phenomena of NAFLD. Then the mice were treated with LLDT-8 (0.5mg/kg and 1mg/kg) or Vehicle for 8 weeks. Finally, the serum biochemical indexes, liver histological features, fatty acids (FAs) profile and related gene expression in liver were detected to investigate the effect of LLDT-8 on lipid accumulation and its possible mechanism. LLDT-8 treatment significantly inhibited hepatic injury featured by the decrease of serum alanine aminotransferase (ALT) and aspartate transaminase (AST), the lessening of hepatic ballooning and macrovesicular steatosis. Moreover, LLDT-8 could downregulate the expression of stearoyl-CoA desaturase 1 (SCD1), which further led to the lower ratios of C16:1/C16:0 and C18:1/C18:0 and thus inhibited lipid synthesis. LLDT-8 treatment also could upregulate liver peroxisome proliferator-activated receptor α (PPARα), carnitine palmitoyltransferase 1a (Cpt1a), peroxisomal acyl-CoA oxidase 1 (Acox1), long-chain acyl-CoA dehydrogenase (Acadl) and medium-chain acyl-CoA dehydrogenase (Acadm) expression levels involved in fatty acids oxidation (FAO) and markedly promoted lipolysis. Our results provide a novel application of LLDT-8 in improving NAFLD.